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INTRODUCTION
China and India share some common factors such as vast geographical area, supportive government policies, large labour forces and the emergence of a middle class that are indispensable in holding long-term economic growth and, in addition to that, have the potential to turn behemoth economies (Lao and Singh, 2011) . It is anticipated that the combined spending of China and India could be more significant than that of the Group of Six by 2050 (Samitas et al., 2007) . Managers of large funds and other international institutional investors are Asian Economic and Financial Review India, China and South Africa (BRICS) . The co-movement between the Chinese stock returns and the global stock market index returns is not observed. However, crude oil prices have a negligible impact on Chinese stock returns.
In contrast, the crude oil prices affect Indian stock returns only in the upper quantiles. However, the impact is significantly negative for the lower quantiles. The findings of Jareño et al. (2016) reveal that interest rates and inflation affect the different sectors in the USA. The research work of Ni et al. (2015) reveals that the effect of investor sentiment is asymmetric and reversal in the Chinese A-share stock market. Gebka and Wohar (2013) analyse the causality between past trading volume and index returns in the Pacific Basin countries. The study observes a lack of causality between volume and raw returns and a strong causal relationship between volume and returns volatility.
On the other context, Cai et al. (2009) 
use the Double Smooth Transition Conditional Correlation with
Conditional Auto Regressive Range model and find that average CPI and Volatility Index (VIX) have essential effects on stock correlations. The research of Dimitriou et al. (2013) has investigated the contagion impact of the global financial crisis in a multivariate Fractionally Integrated Asymmetric Power ARCH dynamic conditional correlation framework. The study does not affirm a contagion influence for most BRICS during the early stages of the crisis. Xu and Hamori (2012) apply Cross-Correlation Function approach and find the international transmission of stock prices between the BRIC and the United States significantly weakened after the 2008-09 financial crisis. The study of Minh et al. (2019) finds that the size risk has a significant and positive impact on smallsized Vietnamese real estate stocks returns while the negative impact on large-sized companies.
This paper seeks to explore how the macroeconomic factors of China and India affect their respective stock markets, i.e. SSE and Nifty returns respectively. This phenomenon has not been noted before. As far as the literature, there is no study that investigates this issue using the QR method. Therefore, the authors have attempted to plug the gap and extended the literature.
ECONOMETRIC METHODOLOGY
The correlation coefficient is widely applied to assess the dependence between the variables. However, it does not capture the differentiation during up and down markets or movements between large and small investment product. Further, it studies only symmetric linear dependence between the variables. Thus, a much effectual technique is needed in order to detect the complicated dependence structure between financial time series data. The conditional mean and conditional median can be estimated employing the Ordinary Least Square (OLS) regression.
According to Mosteller and Tukey (1977) , OLS provides an incomplete description of a conditional distribution.
Further, OLS regression is not much helpful when the analysis attempts to extend beyond the median or towards the extremes of a dataset. Hence, a more advanced tool is required to catch the complex dependence structure. QR methodology is introduced by Koenker and Bassett (1978) 1 . QR is employed in modelling dependence as it can cover a set of regression curves that differ across different quantiles (e.g. median) of the conditional distribution of the dependent variable. QR is non-OLS regression. The estimator may vary from 0 to 1 with each quantile. Thus, the study uses QR to model the relationship between macroeconomic factors and the conditional quantiles of stock markets returns in China and India rather than just the conditional mean of SSE and Nifty returns.
The QR approach provides the following relevant advantages:
 QR is flexible for modeling data with heterogeneous conditional distributions.
 Median regression is more robust to outliers than the OLS regression.
 QR captures different effects of the independent variables on the dependent variable depending across the spectrum of the dependent variable.
The QR model of Koenker and Bassett (1978) can be written as:
Where indicates a vector of regressors, denotes the vector of parameters to be estimated and represents a vector of residuals. shows the th conditional quantile of granted .
The approximation of is supported on the undermentioned optimization problem 2 :
A linear programming representation via the simplex algorithm or the generalized method of moments framework can be applied to solve the optimization problem (Brooks, 2014) . The median regression is received by placing = 0.5. Different quantiles of the conditional distribution can be found through variations of . The results for the 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8 and 0.9 quantiles express gumption for the relationship of selected explanatory variables across the SSE and Nifty returns distribution. In this paper, the proposed study goes to the bootstrap method exemplified in Buchinsky (1995) to hold approximations of the standard errors for the coefficients in quantile regression. Further, it is useful for a comparatively minor sample size.
The following equations are the basic models of this empirical study: The study chooses these variables based on their relevance for the stock market returns in China and India.
DATA AND VARIABLES
The extent of inflation or deflation is reflected in the change rate of the CPI. CPI increases with high rates of economic growth. The companies' credit and reinvestment risks are affected due to the expectation of changes in the inflation rate. Companies' costs can be affected due to movement in interest rates, and the main effect can be found in the profitability of companies. The appreciation or depreciation in the exchange rate affects the country's import and export. In these contexts, it is expected to have the influence of macroeconomic factors on the SSE and Nifty returns.
RESULTS AND DISCUSSION
The results of descriptive statistics and unit root tests are presented in Table 1 . First, the null hypothesis of a unit root is tested using the conventional Augmented Dickey and Fuller (ADF) and Phillips and Perron (PP) statistics and the stationarity property under the null using the Kwiatkowski, Phillips, Schmidt and Shin (KPSS) test. SSE, Nifty returns, Chinese and Indian IRs have no unit root. However, Chinese and Indian CPI and ER have a unit root; therefore, the authors include these variables in the first differences and confirm the stationarity.
Further, the results of descriptive statistics indicate that the mean value of all the variables is more than the median.
Therefore, these variables appear to be skewed to the right. Kurtosis value for all the explanatory variables (except SSE and Nifty returns and Chinese IR) is less than the reference value of normal distribution that is equal to 3. It indicates that there are lighter tails than a normal distribution (less in the tails). The Jarque-Bera (JB) test for normality shows that all the variables under consideration do not follow normality.
This section mainly describes the QR results for the SSE and Nifty returns during 1998-2008 and 2009-2018 .
The results also cover the entire 1998-2018 period. The results for Chinese and Indian CPI, IR and ER for the 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8 and 0.9 quantiles are provided in this section. The SSE returns are estimated with Equation 3 using the QR method, with a quantile ranging from 0.1 to 0.9 ( Table 2 , Table 4 and Table 6 ). Moreover, we estimate Nifty returns with Equation 4 using the QR method (Table 3 , Table 5 and Table 7 ). The changes in the QR coefficients for both countries are also shown in the QR graph from Figure 1 to 6. The prefix 'X' in graphs indicates the explanatory variable.
Dependence Structure between Stock Market Returns and Macroeconomic Factors during 1998-2008
For China, the QR results are presented in Table 2 and Figure 1 . It is interesting to note that the sign of coefficients is not uniform across the quantiles for CPI and IR.The dependence between the SSE returns and inflation as represented by the CPI is significant and negative only for 0. .213 (0.496) *p < 0.10, **p < 0.05 and ***p < 0.01. ER has a negligible impact on the Nifty returns for the 0.2 and 0.8 quantiles and a significant impact for 0.3 quantile. The sign of coefficients are negative, that is the Nifty returns increases when the Indian rupee appreciates against the US dollar and vice versa. When the quantile regression is evaluated for the 0.1, 0.4, 0.5, 0.6, 0.7 and 0.9, the ER has an insignificant influence on the Nifty returns. It is significant to mention that the coefficients sign for all the variables are same (negative) across the different quantiles. Structure between Stock Market Returns and Macroeconomic Factors during 2009-2018 In the case of China, CPI has a significant and negative influence on the SSE returns at the upper quantile (0.7 and 0.8 quantiles). In the case of IR, all quantile estimated coefficients found to be insignificant. Further, ER has a negligible negative impact on the SSE returns only at the 0.8 quantile that is the tail of the distribution, whereas, no significant effect is found for the lower and intermediate quantiles (Table 4 and Figure 3 ). It is observed that the sign of coefficients vary from quantile to quantile for CPI, IR and ER.
Dependence
With regards to India, CPI has a significant impact on the Nifty returns only at the upper quantiles, but the impact is absent in intermediate and upper quantiles. This result implies the asymmetric dependence structure, having lower tail independence and upper tail dependence. In the case of IR, an insignificant impact is observed across the different quantiles. The Nifty return is not influenced by ER at lower, intermediate and upper quantiles that is appreciation or depreciation in the Indian rupee against the US dollar, which does not matter to impact the Nifty returns (Table 5 and Figure 4 ). The coefficients sign of all the three variables is not similar.
Dependence Structure between Stock Market Returns and Macroeconomic Factors during 1998-2018
Finally, the present study analyses the dependence for the entire period and the results for China are demonstrated in Table 6 and Figure 5 . The authors have observed that the coefficients of CPI, IR and ER show different sign across the quantiles. CPI has a significant and negative effect on the SSE returns only for the in lower quantiles and impact is absent for the intermediate and upper quantiles. This result is contradictory to the study of Soenen and Johnson (2001) that detects the positive impact of CPI on the stock market. This finding indicates the asymmetric dependence structure, having lower tail dependence and upper tail independence. Further, IR does not affect SSE returns. ER has an impact on the SSE returns at the extreme dataset that is 0.1 and 0.9 quantiles. Thus, there is tail dependence, meaning that extreme movements in ER have an impact on the SSE returns.
In the case of India, the results for the entire period are depicted in Table 7 , and Figure 6 discloses that CPI is positive with a high degree of significance for the upper quantiles. This result would be in accordance with Pal and Mittal (2011); Patel (2012) . However, except for 0.2 and 0.6 quantiles, the impact is not significant in lower and intermediate quantiles. Further, IR does not affect Nifty returns. Similarly, the authors notice an insignificant impact of ER on the Nifty returns across the quantiles. This finding is consistent with Pal and Mittal (2011) .
Similar to SSE, the sign of coefficients for Indian factors also alter from quantile to quantile.
CONCLUSION AND RECOMMENDATIONS

Conclusion
In this paper, the authors analyse how the Chinese and Indian macroeconomic factors influence their respective stock markets. Our results show that during 1998-2018, Chinese CPI is significant to affect the SSE returns only in lower quantiles. However, Indian CPI has a significant positive impact on the Nifty returns in the upper quantiles.
Moreover, Chinese IR and Indian IR fail to affect the SSE and Nifty returns, respectively in any quantile. Chinese ER has an impact on the SSE returns at the extreme dataset. In contrast, Indian ER has no significant impact on the Nifty returns. There is negligible change in the dependence structure for China during the post-recession period. On the other hand, there is a significant change in dependence structure post-recession for India. This research is particularly helpful for investors and portfolio risk managers for investing money in Chinese and Indian stock markets.
It is important to note that this paper is the first attempt of addressing this issue using QR methodology.
However, this study can be further extended to other macroeconomic variables. Another possible extension of this study is to compare China and India with developed nations. Finally, the next line of research is comparison of these two markets only with other emerging economies.
Recommendations
The results for the entire period reveal that the SSE returns are less sensitive to CPI and ER. Therefore, it is advised that investors should invest in the Chinese stock market carefully using the CPI and the ER. In contrast to these results, the SSE returns are not sensitive to IR. Hence, stock market participants should not follow IR while investing in the China stock market.
On the basis of results for the entire period, the study has found strong evidence that the Nifty returns are most sensitive to CPI. Therefore, if investors want to earn returns and reduce risk created by macroeconomic factors, they should consider the CPI. Further, the Nifty returns are not sensitive to IR and ER. Thus, investors should avoid investing in the Indian stock market using IR and ER.
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